73 
ro 

CD 



BUE COPY 



RU 2 164 719 ( 3) C1 

\0H)Mn K ' H 01 L 21/324 




POCCMMCKOE ArEHTCTBO 
no flATEHTAM H TOBAPHbIM 3HAKAM 



OnMCAHUE M30BPETEHM51 K flATEHTY POCCMMCKOM 
cDEflEPAUMM 



(21), (22) 3a*BKa: 99120527/28, 28.09.1999 
(24) flaTa HaMana fleiicTBMfl naieHTa: 28.09.1999 
(43) flaTa ny6/inKai4MM 3aHBKw: 27.03.2001 
(46) flaTa nyoriMKaLiMm 27.03.2001 

(56) CcbinKM: S.KPAUSE et al. MRS BULLETIN, 1998, 

12, p. 25 - 29. WO 9842010 A1 , 24.09.1998. 
RU 2086039 C1, 27.07.1997. RU 2018194 C1, 
15.08.1994. US 5387555 A, 07.02.1995. 

(98) Aapec Arm nepenncKn: 

630090, r.HoBOCM6npcK, np. AK /laBpeHTbeea 

13, H<Pfl CO PAH 



(71) 3a*BMTenb: 

MHCTMTyT <J)H3MKM nonynpoBOAHHKOB CO PAH, 
rionoe BnaAHMMp naBJiOBMM, 
AHTOHOBa MpMHa BeHMaMUHOBHa, 
dacb BnaAHMnp OeAoceeBHH , 

MMpOHOBa JllOAMM/ia B/iaAMMMpOBHa 

(72) H3o6peiaTenb: llonoB B.n., 

AHTOHoea H.B., CTacb B.0>., MwpoHOBa Jl.B. 

(73) naTeHTOo6naAaTenb: 

MHCTMTyT (f)M3MKM nOJiynpOBOAHHKOB CO PAH, 

nonoB BnaAMMMp naBnoBMM, 

AHTOHOBa UpMHa BeHMaMHHOBHa, 

CTacb BnaAHMnp OeAOceeBMH, 
MMpOHOBa JlMDAMMJia B/iaAMMupoBHa 



CD 



(54) CnOCOB M3rOTOBJlEHHfl CTPyKTYPbl KPEMHMM-HA-M30J1HTOPE 



CO 



(57) Pe4)epaT: 

HcnonbsoBaHne: no/iynpoBOAHMKOBafl 
TexHO/iorMfi, co3AaHne cTpyjcryp 
KpeMHHM-Ha-M3onsTTope A^fl npon3BOACTBa 
coBpeMeHHbix CBepxoonbLUMx HHTerpa/ibHbix 
cxeM h Apyrux M3AeriMM MMKpoaneKTpoHUKH. 
CymHOCTb H3o6peTeHM5i: cnoco6 w3roTOBrreHMfl 
CTpyioypbi KpeMHMM-Ha-M3onflTope coctoht b 
HMnnaHTai^MM BOAopoaa b MHTepBane roz 
2,5. 10 16 - 5-10 16 cm* 2 b nepByio nnacTHHy 

KpeMHMfl Hepe3 TOHKHM 3aiAMTHblM CJ10M OKMCJia 

ToniAMHOM 20-50 hm c nocneAywmMM yAa/ieHweM 
ero nocne oonyneHHfl, OKvicneHMM BTOpoft 
nnacTUHbi ao noATOTOBKM nnacTMH k 
coeAHHeHMK), xnMHMecKOM o6pa6oTKe 
o6nyMeHHOM m BTOpofi nnacTMHbi KpeMHWH, mx 



coeAHHeHMM, nocneAyK>meM TepMOo6pa6oTKe 
A^» cpamMBaHMn nnacTMH n pacc/ioeHWH 
o6nyHeHHoPi nnacTMHbi npn TeMnepaTypax 
150-250°C b TeneHMe 1-2 m m 350-450°C b 
TOMOHMe 0,5-2 m, BbicoKOTeMnepaTypHOM 
TepMoo6pa6oTKe npw 1100°C b TeneHMe 0,5-1 m, 
ynyniuaiomeM P*A cbomctb crpyicrypbi, m 
yAaneHMH npnnosepxHocTHoro HapyweHHoro 
cnofl KpeMHMH. TexHMMecKMM pe3ynbTaTOM 
M3o6peTeHM« ABnneTcs ynynujeHMe cbohctb 
rpaHML^bi pa3Aena Si/Si 0 2 b CTpyicrypax, a 
Ta»OKe CHumeHne paAMauMOHHO-TepMMHecKoro 
B03Ae&CTBHH, Heo6xoAMMoro ah« cosAaHna 
CTpytoyp KpeMHufi-Ha-n3onHTope, hto, b cbokd 
OMepeflb, npiiBeABT k yMeHbiueHMK> ctommoctm 
CTpytoyp. 2 3.n. 4>-nbi, 2 wn. 
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H3o6peTeHne 
no/iynpoBOAHMKOB 

MCnO/lb30BaHO 
COBpeM6HHblX 

MUKpoaneKTpoHUKM 



B^^^6/iacTi 



J/lOmn, MOJKBT 6blTb 

)6nacTM coaftaHMfl 
MaTepManoB qnn 
b MacTHOCTM CTpyioyp 



KpeMHMf*-Ha-M3onflTope (KHM) Ann npoM3BOACTBa 
coBpeMeHHbix cBepx6onbiuMX MHTerpanbHbix 
cxeM (CBMC) m APyrvix M3flennfi 
mm KpoaneKTpoHMKM . 

TexHonorwn KpeMHMM-Ha-M3onflTope (KHM) 
Bbi6paHa pnaoM Beflymux MnpoBbix 4)npM 
reHeparibHbiM HanpaB/ieHneM paasnTnw 
TexHonorviM KpeMHMeBoii m m kdo sne ktdoh m km , 
o6ecneMMBaK5tneM HaMDonbUJMe npeMMymecTBa 
npn co3AaHMM KpeMHueBbix ynbTpa6onbUJMx 
MHTerpanbHbix cxeM (Y6MC). nepewMBaeMbitf b 
MMnax yBMC KpM3MC b noTpe6n»eMOM moluhoctm 
BbiflBMHyn KHU b KanecTBe rnaBHOM 

a^bTepHaTMBbl OOblMHOM KpeMHMBBOM 

TexHonorMM. 

MsBecTeH cnoco6 coaAaHM* KHU-cTpyKryp 
nyTeM MMnnaHTau,MM b KpeMHMM mohob 
KMcnopofla m nocneAyKDmero OT)KMra (SIMOX) [S. 
Krause, M. Anc, P. Roitman MRS Bulletin, 12, 
25-29, 1998]. npM a^hhom cnoco6e b nnacTMHy 

KpBMHUfl BHBApnHDTCW MOHbl KMC/lOpOAa HpM 

noBbitueHHOM TeMnepaType ao3om, AocTaTOHHOM 
Ann <4x)pMnpOBaHMn OKCMAa b o6nacTn 

npOHMKHOBSHMH MOHOB. 3Ta A03a COCTaBHfleT 1-2 



.10 18 cm* m b cMny 6onbiuoM BenMHMHbi 
Tpe6yeT Mcnonb30BaTb cneu,ManbHbie 
MMnnaHTepbi peaKu,MOHHOcnoco6Hbtx mohob, 
no3Bon«K)m>ie co3AaBaTb 6oribUjyK> nnoTHOCTb 
MOHHoro Toxa. 3aTeM f^na c£opMMpoBaHM« 
3axopoHeHHoro OKCMAa m ycTpaHeHMfl 
paAMai^MOHHWX fleece ktob npoBOAMTca 
BbicoKOTeMnepaTypHbiM oT>KMr npM TeMnepaType 
He Menee 1350°C b TeMeHMe HecKonbKMX nacoB. 
B pe3ynbTaTe qbopMMpyeTCH 3axopoHeHHbifi cnoM 
AMsneKTpMKa (Si 62), OTceKatoinMM tohkmm cnoM 
KpeMHM«, KOTopbiM m qBnaeTcq pa6oweM 
o6nacTbio CTpyKTypbi. 

flaHHbiM cnoco6 o6naAaeT pflAOM 

HeAOCTaTKOB, CpeAM KOTOpblX Heo6X0AMM0CTb B 

cnei4ManbHbix MMnnaHTepax, nosBonniou^MX 
Ha6MpaTb Hy>KHbie A03bi KMcnopQAa, a TafOKe, 
cneqManbHbie BbicoKOTeMnepaTypHbie neMM 
OT)KMra c pa3BMBaeMbiMM TeMnepaTypaMM 
1350 °C m 6onee, Mcnonb3yeMbie An* 

4X3pMMpOBaHM« Sl0 2 - Hy>KHO SaMeTMTb, HTO HM 

OAHa M3 CTpaH 6biBLuero CCCP He mmbbt hm 
oAHoro MMnnaHTepa mohob KMcnopOAa, 
Heo6xoAMMoro f\nn AaHHoro cnocooa 
npoM3BOACTBa KHM. CTpeMneHne yMenbUJMTb 
A03y mohob npMBeno k pasBMTMK) MeTOAa, Koraa 
3a cneT MMnnaHTaL^MM c^opMnpoBanc* numb 

OCTpOBKOBbIM 3aXOpOHeHHblM CXIOM Si0 2 , 

KOTopbiM 3aTeM pa3pau4MBanc5i ao cnnouJHoro 
cnoa nyTeM oTJKMra npn 1350°C b aTMOcqbepe 
KMcnopoAa b TeneHMe A^MTenbHoro BpeMeHM. 
3tot mbtoa nonyMMn Ha3BaHne mbtoa 
BHyTpeHHero OKMcneHMH. B pesynbTaTe A03a 
mohob KMcnopOAa 6bina CHMweHa Ha nop*AOK (ao 
2- 10 17 cm* 2 ), hto no-npe>KHeMy HBnaeTCfl oneHb 
6onbiuoM BenMHMHOM. . KpoMe mmcto 
TexHonorMsecKMX TpyAHOcreM (t. e. 
Heo6xoAM MOCTb cneLjManbHoro o6opyAOBaHM«), 
npM abhhom cnocooe npoM3BOACTBa KHU 
B03HMKaK>T npo6neMbi, cBasaHHbie co 
CBOMCTBaMM rpaHMLjbi paaAena Si/SiC^, KOTopan 

XapaKTepM3yeTCH BbtCOKMMM MexaHMHecKM mm 

HanpflmeHMflMM m, xaK cneACTBMe, Ha/iMMMeM 
CTpy KTyp Hbix Ae<t>eKTOB. KpoMe toto, 

Si ° 2 o6naAaeT 60/ibUJMM penbeqboM (10-20 hm), 
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mto co3AaeT Aor^B PlbHbie npo6neMbi npM 
Mcnonb30BaHMM KHU tohkmm OTceMeHHbiM 
cnoeM KpeMHMH. flna yMeHbiueHMn AaHHoro 
penbe4>a Taioxe npMXOAMTcn npMHMMaTb 
cneu,ManbHbte Mepbi. 

HaMoonee 6hm3kmm cnocoooM coaAaHMa 
KHM, Bbi6paHHbiM b KasecTBe npoTOTMna, 
AB/ifleTCJi cnoco6, onMcaHHbiM b paSoTe [M. 
Bruel, MRS Bulletin, 1 2, 35-39, 1 998]. 
3aKn»OHaeTCfl oh b cneAyromeM. 

B nnacTMHy KpeMHMn c npeABapMTe/ibHo 

Bbipail^eHHblM Ha nOBepXHOCTM TepMMHeCKMM 
OKMCnOM TOnU^MHOM 200 HM npOBOAMTCfl 

MMnnaHTau^MH BOAopoAa ao^om 
3.5.io 16 -10 17 cm" 2 (TMnMHHoe 3HaneHMe A03bi 

e-io^cM' 2 ). 

3aTeM nposoAMTCfl cneqMa/ibHafl 
xMMMHecKa« o6pa6oTKa xax o6nyMeHHOM 
nnacTMHbi, TaK m btodom nnacTMHbi, KOTopan 
6yAeT ysacTBOBaTb b npouecce cpau4MBaHMfl ( 
nocne nero nnacTMHbJ coeAMH«K)TCfl. 

noc/ieAyK>mafl TepMoo6pa6oTKa npM 500 °C 
(BO3M0)KHbiM MHTepBan TeMnepaTyp 400-600°C) 
npMBOAMT k paccnoeHMK) o&nyneH ho m nnacTMHbi 
no cno»o 3aneraHM« BQAOpoAa. B pe3ynbTaTe 
nonysaeTCfl KHM-CTpyicrypa. 3aTeM cneAyeT 
TepMoo6pa6oTKa npn 1100°C 2 h, ynyMujawu^afl 
napaMeTDbi KH M -CTpy icry pbi aa cneT OTTKMra 
paAMauMOHHbix ab^ktob m yAaneHMfl 
ocTaTOH Horo BOAopoAa, a Taioxe yKpenneHMH 
cBfl3e« Ha rpaHMue cpaiAMBaHMfl. 

3aKn»OMMTejibHaji onepaun* coctomt M3 
npeu>i3MOHHOM nonMpoBKM KHM -CTpyioypbi, 
yAarmiomeM 0.1-0.2 mkm c BepxHero OTcen eHHoro 
cnofl KpeMHMq. 

MsBecTHo, hto nepexoA Ha KHM-CTpyirrypbi 
npM npOM3BOACTBe oonbujoro Knacca 
nonynpoBOAHMKOBwx npMOopoB m mmkoocxom 
AaeT snaHMTenbHbie npeMMyu^ecTBa no 
cpaBHeHMio c o6"beMHbiM MaTepvianoM, b 
MacTHOCTM, CHMKeHMe noTpe6n«eMOM mou^hoctm 
m MHoroe Apyroe, m paccMaTp m b a ©tca b 
KanecTse reHepa/ibHoro HanpaBneHMfl pa3BMTM5t 

MM KpO 3 ne KT pOH H KM . HO OAHMM M3 MOMeHTOB, 

orpaHMH m BaKHAMX npMMeHeHMe KHM m 
npeAcrasnfliou^MX ochobhom HeAocraTOK 
npoTOTMna, HBnneTCfl BbicoKan cTOMMocTb 
KHM-nnacTMH no cpaBHeHMio co CTOMMOCTbio 
nnacTMH mcxoahopo KpeMHMfl. 3Ta CTOMMocTb 
onpeAenneTCfl CTOMMOCTbK) MMnnaHTau^M 
BOAopoAa m nocneAytou^MX TepMoo6pa6oTOK, m b 
pe3ynbTaTe oHa b 10-20 pa3 npeBbiujaeT 
CTOMMocTb McxoAHoro MaTepMana. 

C ApyroM CTopoHbi, Mcnonb3oaaHMe 
KHM-CTpyKTyp f\nn OAHoaneKTpoHHbrx m 

KBaHTOBblX npMCOpOB BblABMTaeT OMeHb BblCOKMe 

TpeobeaHMn k coBepujeHCTBy rpaHMt;bi 
OTceneHHbif" cnoR Si - 3axopoHeHHbiP' Si0 2 xax 

C TOM KM 3peHM» CTpyKTypHbDC, T3K M C TOM KM 

3peHMH sneKTpoqbMSMHecKMX cbomctb. MaeecrHo, 
hto nepexoAHbiM cnoM Ha rpaHMqe Si/ 

TepMMHeCKMM Si02 MOKBT AOCTMraTb HBCKOnbKMX 

HaHOMeTDOB m MMeHHO TaKaw rpaHMi^a 
Mcnonb3yeTC5i b npOTOTMne. 3to ABnaeTcn 

BTOpWM M3 OCHOBHblX HeAOCTaTKOB npOTOTMna. 

ynyMUjeHMe cbomctb rpaHML*bi Si/Si0 2 m 
yMeHbUjeHMe nepexoAHoro cnoa TaioKe 
npeACTaenweTCR oneHb ea)KHbiM a"* 
KHM-CTpyKTyp. 

M nocne ah mm HeAOCTaTKOM npoTOTMna, Ha 

KOTOpblM XOTenOCb 6bl 06paTMTb BHMMaHMe, 3TO 

o6nyseHMe mohsmm cnoa OKMcna, KOTopbiM b 
nocneAywmeM 6yABT cny>KMTb 3axopoHeHHbiM 
AM sneicrpM kom. Mcnonb3yeMbie aha o6nyneHM« 
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MOHbl SOflOpOfla flB^| ^fcerKVIMM MOHaMM M 
BHOCflT OTHOCMTe/B PP^/IKM© (TOMBHHbie) 

/;e4>eKTbi. Ho .qanbH^^Ke ncno/ib30BaHne cno* 
S1O2 b KanecTBe M3onMpy»omero cjioh BWABMraeT 
BbicoKVie Tpe6oBaHMfl k ero npo6nBHbiM 
Hanpfl)KeHMnM m toksm yTe^KM, m, Kan 
c^ieflCTBHe, B03HMKaeT Heo6xoAHMocTb no/iHoro 
ycTpaHeHna BBeaeHHbix flec^eKTOB 
BWCOKOTeMnepaTypHbiMM oDKuraMn. 

TexHMMecKMM pe3ynbTaTOM M3o6peTeHHfl 
«Bn«eTcq ynymueHMe cbomctb rpaHMLtw paaAe/ia 
Si/SiC>2 b KHH- CTpyKTypax, a TaiOKe CHMweHMe 
paflMauMOHHo-TopMkmecKoro B03AeficTBM«, 
Heo6xoflMMoro nnn co3flaHnn KHM, hto b cbok> 
oMepeAb npMBOAMT k ywieHbiueHWO ctommoctm 
KHkl. TexHMMecKMM pe3ynbT3T AocTwraercfl tom, 
wto b cnocooe n3roToaneHnn CTpyiaypbi 

KpeMHMM-Ha-M30n«TOpe, COCTOfllHeM B 

m m nnaHrai^M m BOAopofla b nepByio nnacTMHy 

KDeMHMfl, XMMMM6CKOM* o6pa60TKB OOYiyHeHHOM H 
BTOpOM rmaCTMHbl KpeMHMH, MX COeAMHeHMM, 

noc^eAyKJinew TepMoo6pa6oTKe aha 
cpamwBaHkw nnacTMH m paccnoeHMH oonyMeHHOM 
nnacTMHbi, BbJCOKoreMnepaTypHOM 
Tepivioo6pa6oTKe npn 1 1 00°C, ynyMLuatoiAeM p«A 
cbomctb cTpyicrypbi, m yflaneHHM 
npunosepxHocTHoro HapyuieHHoro cnoa 
kdbmhmh, BTopyx> nnacTMHy noABepraiOT 
OKMcneHMio ao noAroTOBKM ruiacTMH k 
coeAMHeHMK), cpaiUMBaHne nnacTMH n 
paccnoeHne oo*/iyM6H hom rmacTMHbi npoBOAflT 
npM TeMnepaTypax 150-250°C b TeneHMe 1-2 m 
m 350-450°C b TeneHMe 0,5-2 h, a 
BbicoKOTeMnepaTypHyio TepMoo6pa6oTKy npw 
1 100°C npoBOAflT b TeneHMe 0.5-1 m. 

OonyneHkie nepBOM nnacTMHbi npoBQA*T 
A030M 2,S10 16 -5.10 18 cw 2 . 

KpoMe Toro, o6nyMeHne nepBOM n/iacrnHbi 
npoBOA^T Mepes tohkmm 3amMTHUM enow OKMcna 
tojilamhom 20-50 hm c nocneAyK>mnM yqaneHMeM 
ero nocne oonyMeHMfl. 

1. MMnnaHTat^Mfo mohob BOAopoAa npOBOA^T 

Hepe3 TOHKMM CHOM SiC^- 20-50 HM, KOTOpbIM 

cny>KHT An« 3au^MTbi nnacTMHbi ot 3arpH3HeHMM, 
b npoLjecce MMnnaHTauMM m b AaibHeMiueM ero 
y6n paraT. B pe3ynbTaTe A©3a BOAopoAa, 
Heo6xoAMMan f\nn oTcnanBaHUA tohkom nneHKM 
KpeMHun npM nocneAy»oi^Mx TepMoo6pa6oTKax, 
yMeHbiueHa ao 2.5.10 16 -5.10 16 cm" 2 . ripn 
wcnonb30BaHHM A03bi 6onee 5-1 0 16 cm" 2 cpa3y 
nocne o6nyneHnn Ha noBepxHOCTM nnacTMHbi 
cfxopMMpyioTCH A©4>eKTbi p npenflTCTByiomMe 
coeAMHeHMio u pacmenneHMK) nnacTMHbi. npn 
AQ3e MeHbiue 2.5-1 0 16 cm" 2 MMnnaHTMpoBaHHoro 
BOAopoAa HeAOCTaTOHHO f\r\9\ OTU^enneHun 
nneHKM no bobm noBepxnocTM nnacTMHbi. 

2. OKMcen KpeMHMH to/ilahhom 0,2-0,5 mkm, 
KOTopbiM nocne cpaLijMBaHMfl nnacTMH 6yfleT 
nrpaTb ponb saxopoHeHHoro owena, 
BbipatAMBafOT TepMMHecKM Ha btodoh nnacTMHe 

M, COOTBeTCTBGHHO, He nOABepraiOT B03AeMCTBMK) 

paAHai^MM, coxpaHflfl ero BbicoKoe KanecTBo b 
KHU-CTpyKType. 

3. CoeAMHeHHbie nnacTMHbi npoxoA^T 
TepMoo6pa6oTKy npw 150-250°C b TeneHne 1 - 
2 M Ann yBenkwewifl cun B3aMMOAe£icTBMq Me>KAy 
hhmh. flpM TeMnepaType HM)Ke 150°C, a Taione 
npn BpeMeHax MeHbiue 1 h cuna cpaLAMBaHM« 
M6M<Ay nnacTM h a m m KpeMHM« eLAe 
HeAOCTaTOMHa, a npw TeMnepaType Bbiuie 250°C 
(BnnoTb ao TeMnepaTyp » 600 °C) m npn 
BpeMeHH 6onee 2 m OHa He yBennHneaeTCH, 
nosTOMy noBbiujaTb TeMnepaTypy Bbiuje 250°C 
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m ysenuMMBaTb .V V TepMOo6pa6oTKii 
Hei4enecoo6pa3HO^^^^WreM paconoeHMe 
o6nyMeHHow nnacTMHW npoBOA^rr npw 
T=350-450 o c B TeMeHMe o.5 - 2 h. 
MuHUMa/ibHoe BpeMfl (0.5 h) saAaeTcn 
An m Ten b HocTbto npoTeKaHMfl npoAeccoB, 
Bbi3biBaK)LAux paccnoeHMe oenyneHHOM 
nnacTMHbi, m, b sacTHoc™, 

nepepacnpeAeneHMeM BHeApeHHoro BOAopoAa. 
yBennHBHue BpeMeHM o-nKMra ao 2 h moxgt 
OKa3biBaTb HexoTopoe BHMflHMe Ha 
3neKTpoc$3if43imecKvi6 napaMGTpbi 
KHM-CTpyirrypbi. flanbHewiuee yBennneHMe 
BpeMeHM ODKura npw T=350-450°C ywe hm Ha 
mto He B/iuaeT m no3TOMy He MMeeT cMbicna. ripw 
TeMnepaType HM>Ke 350°C boaodoa cB«3aH b 
KOMn/ieKCbi m He npuHMMaeT yMacTMn b 
paciAenneHMM o6nyMeHHOM nnacTMHbi Si. npw 
TeMnepaType Bbiuje 450°C M3-3a MmoBGHHoro 
paccnoeHMfl o6nyMeHH0M Macrvi nnacTMHbi 
nepeHoc npovicxoAMT HepaBHOMepHo no 
nnomaAH nnacTMHbi. 

4. 3aBepuja»otAMM CTaHAapTHWM oT)KMr 
KH M -CTpy KTypw npM 1100 ± 5°C, Heo6xoAMMbiM 
An* yBenMHeHM« ennu cpatiiM BaHM 9\ Me>KAy 

n xiacTM na m m KpeMHMfl ao Be/iMMMH, paBHbix 
SHeprMM pa3pbiBa oGbeMHoro kobmhha, a Taione 
Ann yAaneHMfl M3 OTceneHHoro cno« KpeMHMn 

OCTaTOM H blX paAMai^MOHHblX A@<^eKTOB M 

BOAopoAa, npoBOA«T b TeqeHMe 0,5-1 m. 
KopOTKne BpeMeHa OTJKura cTariM BO3M0x<Hbi, Tax 
KaK 3axopoHeHHbiM AMsneKTpMK He noABepraraT 
o6nyMeHMK5, m nosTOMy neT Heo6xoAM m octm b 
AJiMTenbHOM o-nKMre ab^ktob pna 
BOccTaHOB/ieHMJi ero cbomctb. Ho npM omMrax 
Menee 0.5 m ocTaTOHHbiM boaodoa He ycneeaeT 
nonHOcn>K> BbJxoAMTb M3 KHU-CTpyKTypbi, a 
BpeMfl or>KMra oonee 1 m He MMeeT CMbicna. 

5. TpaHMqa cpaiAMBaHMfl b M3roTOB/ieHHbix 
TaKMM o6pa30M KHU -CTpyKTypax pacnonojKeHa 
Me>KAy OTceseHHbiM cnoeM Si m 3axopoHeHHbiM 
Si02 m no AaHHbiM MMKpocxonviM aTOMapHoro 
pa3peuieHMy? eenMHMHa nepexoAHoro cnon 
cocTaBnfleT 1-2 aTOMHbix Monocnon (0,3-0,6 hm). 

6. yAaneHMe BepxHero HapyuieHHoro cno« 
OTceneHHOM nneHKM KpeMHM* momcbt 
npoM 3bqam Tbcn nMOO non m dobkom , nM6o 
OKMcneHMeM. 

TaKMM 06pa30M, OCHOBHbIM OTJIMMMOM 

AaHHoro cnocooa cosAaHMn KHM-CTpyKTyp 
flenneTCfl nepeHoc AnaneKTpMKa c o6nynaeMOM 
nnacTMHbi Ha Heo6nyMaeMyK> noAno^cxy m 
yMeHbiueHMe coBOKynHOCTM 

paAMai4MOHHO-TepMMMeCKMX BOSAeMCTBMM Ha 

CTpyKTypy, Mcnonb3yeMyK> b npoi^ecce 
M3roTOBneHMq KHM. 

Ha (par. 1 npeACTasneHa cxeMa 
M3roTOBJieHMfl KHM-cTpyKTypbi, rAe 1 - nepsan 
nnacTMHa KpeMHMn, 2 - rny6MHa 3aneraHMfi 
MMn/iaHTMpoBaHHoro BOAopoAa, 3 - BTopan 
nnacTMHa KpeMHMn, 4 - TepMMHecKMfi OKMcen, 5 
- OTceqeHHutf cnoM KpeMHMn. 

Ha <pur. 2 npMBOAMTcn M3o6pax<eHMe 
rpaHMLtbi oTceneHHbiM crton KpeMHMn 
3axopoHeHHbiM OKMcen (rpaHMi^a cpamMBaHM«) t 
nonyMBHHoe c noMoiAbK> mm xpoexon m m 
aTOMapHoro pa3peujeHM«. 

ripMMep 1 

PeanM3ai4Mfl 3anBn«eMoro cnoco6a 
noacHHercfl Ha 0m r. 1 . 

1. B nnacTMHy 1 KpeMHMfl nposoA«T 
MMnnaHTauMio mohob H 2 * c sneprMe^ 130 ksB m 

A030M 4-10 16 CM" 2 4epe3 TOHKMM 3aiAMTHblfi cnoM 

S1O2 tohiamhom 40 hm, KOTopbiM yAannwT nocne 
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o6nyM6HMn. 

2. flnacTMHy 

T6pMMMeCKOMy oi 

SiO 2 0t 28 mkm - cnofi 4. 

3. CoeflMHflioT ruiacTHHbi 1 m 3 KpeMHMn 
noc/ie TinaTenbHOM ohmctkm m rMApoqbMnMsatjMM 

nOBepXHOCTM. 

4. TepMOo6pa6bTKM 200°C 1,5 h m 450°C 

0,5 m no3BO/iHK>T OCy LljeCTB M Tb CpaLHHBaHM© 

nnacTMH n paccnoeHwe nnacTMHbi 1 no cnoio 
3aneraHMn BOflopofla 2, TonujMHa KOToporo 
cocTaBnneT » 0.5 mkm (enow 4). B pe3ynbTaTe 
MMeeM CTpyioypy 0,5 mkm Si (cnoM 5)/ 0,28 
mkm Si02 (cnofi 4) / Si. 

5. BbicoKOTeMnepaTypHbitf oT)KMr npOBOAnT 

npM 1100°C B T6M8HM8 1 M. 

6. YflaneHHe BepxHero HapyiueHHoro cnon 
o-rceneHHOM nneHKM KpeMHMn npOBOA«T 
OKMcneHMeM CTpyKTypw. 

npMMep 2 

fl/in M3roTOBneHi4« KHkl-CTpyicrypbi, 
onncbiBaeMOM b AaHHOM npMMepe, Mcnonb3yK>T 
cneflytomne pe>KMMbi. 

1. B nnacTMHy 1 KpeMHMn npoBOflHT 
MMn/iaHTai^MK) mohob H 2 * c sHepraeM 130 ksB m 
A030« 2,5. 10 16 cm" 2 Mepe3 tohkmm 3aii4HTHbiii 

CnOM Si0 2 TOnU^MHOM 20 HM, KOTOpbIM yfla/1«K)T 

noc/ie oonyneHMn. 

2. nnacTMHy 3 KpeMHMn noflseprawT 

TepMMMeCKOMy OKMCneHMKD AO TOniUMHbl 
Si ° 2 0,2 MKM - CJIOM 4. 

3. CoeAMHflWT n/tacTMHbi 1 n 3 KpeMHMn 
nocne TtnaTenbHOM ohmctkm m rMAPO(t>MnM3auMM 
noBepxHOCTw. 

4. TepMOo6pa6oTKM 250°C 1 h m 400°C 1 h 
no3Bon«ioT ocymecTBHTb cpau^nBaHne nnacTMH n 
paccnoeHno nnacTMHbi 1 no cno»o saneraHMn 
BOflopoAa 2, TonujdHa KOToporo 
cocTaBnneT » 0.5 mkm. B pe3ynbTaTe MMeeM 
CTpyicrypy 0,5 mkm Si (cno* 5)/ 0,2 mkm 

SI °2(cno« 4)/ Si. 

5. BbicoKOTeMnepaTypHbiM OT>Knr npOBOA^T 
npw 1100°C 45 mmh. 

6. YAaneHne BepxHero HapyiueHHoro crion 
OTceneHHOM nneHKM KpeMHMn nposoAnT 
oKMCJieHMeM CTpyKrypbi. 

ripuMep 3 

flaHHan KHU-cTpyKTypa 6bina M3TOTOBneHa 
npM MMHMManbHbix TeMnepaTypax. 

1. B n/iacTMHy 1 KpeMHMn npOBOAnT 
HMnnaHTauMK) mohob H 2 + c SHeprwefi 130 K3B m 

A030M 5.1 0 16 cM" 2 Hepe3 tohkmm iaiuMTHbifi cnotf 
Si0 2 Tonu4MHofi 50 hm, KOTopbiM yAannwT nocne 
o6nyneHMn. 

2. nnacTMHy 3 KpeMHMn noABepraKDT 

TepMMHBCKOMy OKMCneHMK) AO TOniAMHbl 

Sl ° 2 0,5 MKM - CHOM 4. 

3. CoeAMHflioT anacTMHbi 1 m 3 KpeMHMn 
nocne TinaTenbHOM ohmctkm m rMApo4>MHM3aLjMM 

nOBepXHOCTM. 

4. TepMOo6pa6oTKM 150°C 2 h m 350°C 2 m 
no3son«K)T ocymecTBMTb cpau^MBaHMe nnacTMH m 
paccnoeHMe nnacTMHbi 1 no cnoro 3aneraHM« 
BOAopoAa 2, TonmMHa KOToporo 
cocTaBnneT « 0.5 mkm. B pe3ynbTaTe MMeeM 
crrpyKTypy 0,5 mkm Si (cjiom 5)/ 0,5 mkm 

Sj ° 2 (cno« 4)/ Si. 

5. BbicoKOTeMnepaTypHbiM oT)KMr npOBOAnT 
npM 1100°C 0.5 m. 

6. YAaneHMe BepxHero HapyiueHHoro cnon 

OTCeM6HHOM nneHKM KpeMHMn npOBOA*T 
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OKMcneHMeM CTpy«[ 

nonyneHHbie B^Ss^^-aTe KHM-CTpyirrypbi 
AeMOHcrpMpoBanM nonHbift nepeHoc nneHKM c 
nepBOM nnacTMHbi Ha BTOpyio nnacTMHy KpeMHMn. 

HccneAosaHMfl nonyneHHbQC KHM-crpyKTyp 
noKa3anM, mto MeTOAaMM aneiapoHHOM 

MMKDOCKOnMM B OTCeMeHHOM Cnoe KpeMHMfl He 

Ha6nK)AaeTcn KaKMX-nM6o CTpyicrypHbix 
Aeq^eKTOB. flaxHwe btopmmhoA 

Macc-cneKTpocKonuM mohob noxasanM, mto 
Mcnonb3yeMbiM BbicoKOTeMnepaTypHbiM otjkmp 
npM 1100°C b TeneHMe 0.5 m yoKe mnaeica 
AocTaTOMHbiM, ah« Toro, HTo6bi yAaxiMTb 
BOAopoA M3 pa6oHeM o6nacTM cTpyKTypbi (t. e. 
ms OTceneHHoro cnon KpeMHMn). 

ripeAnaraeMbiM cnoco6 cosAaHMn 
KHU-CTpyKTypbi cyu^ecTBeHHo ynymuaeT 
CTpyiaypy nepexoAHoro cxno« Ha rpaHMLje 

2 . riO ABHHblM MM KpOCKOnM M aTOMapHOTO 

pa3petueHMfl (4>Mr. 2) nepexoAHbifi cnort 
Si/Si0 2 cocTaBnaeT 0,3-0,6 hm (1-2 
MOHocnon), no AaHHbiM 3nnM ncoMeTpM m 
nepexoAHWM cnoM Ha rpaHMLje cpau^MBaHMn 
Si/SiC^ cocTaBnfleT 0,3 hm. TorAa xaK 
nepexoAHbift cnofl Me>KAy Si m TepMMMecKMM 
^ ,v ^ 2 ( BbipameHHbiM npM 1000°C M MMeiOU^MM 
ToniAMHy 0,28 mkm, cocraBnfleT no AaHHbiM 
3nnMncoMeTpMM 3 hm. HanoMHMM, mto 
xapaicrepHbie cnoM xpeMHMfl, Heo6xoAMMbie An* 
co3AaHMfl OAHoaneKTpoHHbix TpaH3ncropOB Ha 
KHU-cTpyKTypax, cocTaBn«ioT 1-5 hm. 

KpoMe Toro, npo6MBHbie Hanpn)KeHMfl b 
npeAnaraeMOM cnoco6e co3AaHM« KHU 
nonyMaioTcn Bbiiue, mom b npoTOTMne. TaK b 
cnynae cosAaHMn KHM-crpyKTypbi no 
npeAnaraeMOMy cnoco6y m Ann Tonii^MHbi 

2 0,2 mkm npo6MBHoe Hanpn>KeHMe 
npeBuujano 100 B. B cnynae M3roTOBneHMn KHM 
no cnoco6y, Mcnonb30BaHHOMy b npoTOTMne, npM 
npoHMX paBHbix ycnoBMnx npooViBHoe 
HanpjweHMe cocTaBMno » 60 B. Bo nee BbicoKMe 
npo6MBHbie Hanp«)KeHMn o6ycnoBneHbi tbm, hto 
b npeAnaraeMOM cnoco6e He nponcxoAnno 
HapyiueHMe cbomctb Si0 2 b npoi^ecce 
o6/iyvieHM«. 

TaKMM o6pa30M, ksk bmaho M3 npMMepoB, 
npeAnaraeMbiM cnoco6 M3roTOBneHMn 
KHU-crpyKTyp mctoaom cpaiAMBaHMn nnacTMH, 
OAHa M3 KOTopbix oonyseHa boaodoaom, 
no3BonneT: 

1) yMeHbiuMTb h eo6xo am m y kd A03y BOAopoAa 

M, COOTBeTCTBeHHO, yMeHblliMTb BpeMn 

o6nyMeHMn; 

2) CHM3MTb BpeMn BbtcoKOTeMnepaTypHOM 
o6pa6bTKM; 

3) CHM3MTb ce6ecTOM MOCTb KH M-nnacrrM h 
BcneACTBMe nn. 1 m 2; 

4) ynyMLUMTb CTpyicrypy rpaHMi^w paaAena 
Si/Si0 2 ; 

5) nonyMaTb 3axopoHeHHbiM AMsneKTpMK c 
conee bwcokmmm napaMeTpaMM. 

flaHHbie npeMMymecTBa SBnnioTcn 

CneACTBMeM C03AaHM« OKMCna, KOTODblM B 

AanbHeMiueM 6yAeT cny^KMTb 3axopoHeHHbiM 
AM dneKTpM kom, Ha Heo6nyneHHOM nnacTMHe, tom 
caMbiM yAaeTcn M36e>KaTb Heo6xoAM moctm 
yAanm-b paAnai^MOHHbie nos pe>KAeH m n M3 
OKMCHoro cnon. KpoMe Toro, OKa3anocb, mto 
npM 3a«BnneMOM cnoco6e co3AaHMn KHU 
rpaHMija cpau^MBaHMn Si/SiO 2 MejRAy 
OTceMeHHbiM cnoeM KpeMHMn m 3axopoHeHHbiM 
AMsneKTpMKOM npam-MMecKM He MMeeT 
nepexoAHoro cnon (b npeAenax 1-2 MonocnoeB), 
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hto flenjieTCfl cyuje^fl npeHMymecTBOM 
no cpaBHeHMK) c n^KBrMe>KAy KpeMHueM m 
TepMHHecKMM SiO^^TlocneAHee cbomctbo 
oco6ghho Ba>KHO b c/iynae flanbHewiuero 
Mcnonb30BaHM« CTpyicryp ana coaAaHM* 
OAHoaneiapoHbb^cM KBaHTOBbix npnoopoB. 

^^Topiwyjia moSpWFefmnr 

1. Cnoco6 M3roTOBneHMn crpyKTypbi 

KpeMHMM-Ha-M30J1flT0pe, COCTO«IHI4M B 

MMnnaHTaL|Mn BOflopoAa b nepByra nnacTWHy 
KpeMHMfl, xMMMMecKofi o6pa6oTKe o6nyH6HHOM M 

BTOpOW nnaCTMHbl KpeMHMfl, MX COeflMHeHMM, 

nocneAytou^ew TepMoo6pa6oTKe ajih 
cpau^nBaHMfl nnacTMH h paccnoeHMP oenyneHHofi 
n/iacTMHbi, BbicoKOTeMnepaTypHOM 
^TepMoo6pa6oTKe npw 1100°C, ynyHiuajoLijePi p«A 
bomctb CTpyicrypbi, M yAaneHMM 



BEST AVAILABLE COPY 




10 



15 



aiouJS^G* T< 



npunoBepxHocTHO^^M^LueHHoro cno« 

KpeMHMH, OTHMHaiOuIK^B^ T6M, HTO BTOpyK) 

nnacTMHy noABepraioT OKMcnenwio ao noAroTOBKM 
nnacTMH k coeAMHeHHK), cpamuBaHHe nnacTMH m 
pacanoeHne o6nyMeHHOM nnacrnHbi hdoboa^t 
npn TeMnepaTypax 150 - 250°C b TeneHMe 1 - 
2 h m 350 - 450°C b TeMeHne 0,5 - 2 h, a 
BbicoKOTeNinepaTypHyio TepMoo6pa6oTKy 
npOBOAflT b TeMGHne 0,5 -1'm. 

2, Cnoco6 no n.1, OTnunaMDu^nMcn tbm, hto 
o6nyHeHMe nepBoft nnacTUHbi KpeMHMfl npoBOAflT 
A030fi b HHTepBarie 2,5 . 10 16 - 5 . 10 16 cm" 2 . 

3. Cnocoo* no nn.1 w 2, OTnnHaK>tnnCicfl tbm, 
hto o6nyneHne nepBOfi nnacTMHbi KpeMHun 
nposoAflT nepe3 tohkmm 3amMTHbiM cnoPi otoicna ) 
TonuytHotf 20 50 hm c nocneayioinMM / 
yAaneHMeM ero nocne oonyMeHMH. / 
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